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6XUIDFHURXJKQHVVPHDVXUHPHQWLVDQLPSRUWDQWUHTXLUHPHQWLQPDQ\HQJLQHHULQJDSSOLFDWLRQV6XUIDFHILQLVKLV
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WUHPHQGRXV YLWDOLW\ LQ PDQ\ ILHOGV *DGHOPDZOD  6HYHUDO LQYHVWLJDWLRQV KDYH EHHQ SHUIRUPHG WR LQVSHFW
VXUIDFHURXJKQHVVEDVHGRQFRPSXWHUYLVLRQWHFKQRORJ\ 2VVDPD%$ERXHODWWD$YLVLRQ V\VWHPKDVEHHQ
LQWURGXFHG WR FDSWXUH LPDJHV IRU VXUIDFHV WR EH FKDUDFWHULVHG DQG VRIWZDUH KDV EHHQ GHYHORSHG WR DQDO\VH WKH
FDSWXUHGLPDJHV 5DPDVZDP\ 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0DFKLQHYLVLRQ LV WKH WHFKQRORJ\ WR UHSODFHRUFRPSOHPHQWPDQXDO LQVSHFWLRQVDQGPHDVXUHPHQWV ZLWKGLJLWDO
FDPHUDV DQG LPDJH SURFHVVLQJ 'KDQDVKHNDU DQG 5DPDPRRUWK\  7KH WHFKQRORJ\ LV XVHG LQ D YDULHW\ RI
GLIIHUHQWLQGXVWULHVWRDXWRPDWHWKHSURGXFWLRQLQFUHDVHSURGXFWLRQVSHHGDQG\LHOG DQGWRLPSURYHSURGXFWTXDOLW\
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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OLQH DQG UHDOWLPHPRQLWRULQJ VXUIDFH URXJKQHVV <DQQ4XLQVDW DQG &KULVWRSKH 7RXUQLHU 0DFKLQH YLVLRQ
LQYROYHVWKHXVHRIFKDUJHFRXSOHGGHYLFH&&'FDPHUD IUDPHJUDEEHUFRPSXWHUV\VWHPDQGLPDJHSURFHVVLQJ
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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YLVLRQLWLVSRVVLEOHWRFKDUDFWHUL]HHYDOXDWHDQGDQDO\VHWKHDUHDRIWKHVXUIDFHVRIPDFKLQHGFRPSRQHQWV .XPDU
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LPDJHWRREWDLQDUHVXOW &RPPXQLFDWH WKHUHVXOWWRWKHV\VWHPLQFRQWURORIWKHSURFHVVDQG 7DNHDFWLRQGHSHQGLQJ
RQWKHYLVLRQV\VWHP
VUHVXOW 5DMDUDP1DUD\DQDQHWDO
' VXUIDFH URXJKQHVV 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7KH3HDN3HDN+HLJKWDUHGHILQHGDVWKHKHLJKWGLIIHUHQFHEHWZHHQWKHKLJKHVWDQGORZHVWSL[HOLQLPDJH




x 6SHFLPHQSUHSDUDWLRQ 6SHFLPHQV DUHSUHSDUHGE\(OHFWULF'LVFKDUJH0DFKLQLQJSURFHVV
x 0HDVXUHPHQW RI'6XUIDFH5RXJKQHVV3DUDPHWHUVE\2SWLFDOPHWKRG '6XUIDFH5RXJKQHVV3DUDPHWHUV
IRU WKH DERYH VSHFLPHQV DUHPHDVXUHG E\ XVLQJ2SWLFDOPHWKRG EHFDXVH RSWLFDOPHWKRG LV FRQVLGHUHG
VWDQGDUGZRUOGZLGH
x 6HWWLQJ XS RI 9LVLRQ V\VWHP 9LVLRQ V\VWHP FRQWDLQV &&' FDPHUD )UDPH JUDEEHU DGYDQFHG LPDJH
SURFHVVLQJFDUGVDQGDFRPSXWHU
x 6RIWZDUH GHYHORSPHQW $OJRULWKP IRU FDOFXODWLQJ ' 6XUIDFH URXJKQHVV SDUDPHWHUV IRU WKH VSHFLPHQV LV
SUHSDUHGE\XVLQJ0DWODE
x ([SHULPHQWDWLRQ 'XULQJ H[SHULPHQW D WHVW VSHFLPHQ LV LOOXPLQDWHG WKH LPDJH LV FDSWXUHGXVLQJ D&&'




6SHFLPHQVSUHSDUHGXVLQJ('0RSHUDWLRQE\FKDQJLQJFXUUHQWSDUDPHWHUV VXFKDV 7RQ 3XOVH2Q LQVHF ,3
3HDNFXUUHQW LQDPSV DVVKRZQLQILJXUH  %DVHFXUUHQW ,% LVNHSWFRQVWDQWDW DPSV3XOVHRII7RII LVDOVRNHSW
FRQVWDQWDWVHF('0RLOLVXVHGZKLOHSHUIRUPLQJ('0RSHUDWLRQRQVSHFLPHQV 7DEOH  VKRZV FXUUHQWYDULDWLRQ
LQSXOVHRQ
('0 ('0 ('0 ('0 ('0
)LJ &DSWXUHGLPDJHVRI('0YDU\LQJFXUUHQWVSHFLPHQVXVLQJYLVLRQV\VWHP




IRU VWRULQJ DQGSURFHVVLQJRI VXUIDFH LPDJH 7KHZRUNVWDWLRQ DOVR FRQVLVWV RI D VSHFLDO SXUSRVH DGYDQFHG LPDJH





0$7/$% LV WKH WRRO XVHG IRU GHYHORSLQJ DOJRULWKP IRU FRPSXWLQJ ' VXUIDFH URXJKQHVV SDUDPHWHUV ,PDJH
SURFHVVLQJWRROLQ0$7/$%LVXVHG WRFRQYHUWFDSWXUHGLPDJH RIDPDFKLQHGVXUIDFH WRGLJLWDOLPDJH7KLVGLJLWDO
LPDJHFRQWDLQVEULJKWQHVVYDOXHVDWHDFKSL[HOLQDPDWUL[IRUP0$7/$%WDNHVLPDJHDVLQSXWDQGFDOFXODWHV'
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7KHWHVWVSHFLPHQVDUHSODFHGEHORZWKH&&'FDPHUDRQDWDEOHZKLFKLVSURYLGHGZLWKOLQHDU VFDOH7KH&&'
FDPHUD FDSWXUHV WKH LPDJHRI WHVW VXUIDFH DQG VHQGV WKH LPDJHGDWD WR WKH FRPSXWHU ,PDJHSURFHVVLQJ VRIWZDUH





2O\PSXV /(;7 2/67KH 2O\PSXV /(;7 2/6 LV D FRQIRFDO PLFURVFRSH FDSDEOH RI WDNLQJ KLJK
UHVROXWLRQ ' LPDJHV DV VKRZQ LQ ILJXUH  &RQIRFDO VFDQQLQJ PLFURVFRS\ LV D WHFKQLTXH IRU REWDLQLQJ KLJK
UHVROXWLRQRSWLFDOLPDJHVZLWKGHSWKVHOHFWLYLW\7KHNH\IHDWXUHRIFRQIRFDOPLFURVFRS\LVLWVDELOLW\WRDFTXLUHLQ
IRFXVLPDJHVIURPVHOHFWHGGHSWKVDSURFHVVNQRZQDVRSWLFDOVHFWLRQLQJ,PDJHVDUHDFTXLUHGSRLQWE\SRLQWDQG
UHFRQVWUXFWHG ZLWK D FRPSXWHU DOORZLQJ WKUHHGLPHQVLRQDO UHFRQVWUXFWLRQ RI WRSRORJLFDO FRPSOH[ REMHFWV 7KH
IRFXVHGDUHDRQWKHVXUIDFHRIWHVWVSHFLPHQLVPP[PP3LWFKXVHGLV2EMHFWLYH/HQVXVHGLVRI [
 5HVXOWVDQG$QDO\VLV
7KHFDSWXUHGLPDJHV VXUIDFHURXJKQHVVDQG FRUUHVSRQGLQJ' VXUIDFHWRSRJUDSK\REWDLQHGE\RSWLFDO FRQIRFDO
PLFURVFRSH PHWKRGIRU('0 LVVKRZQ LQ ILJXUH  ILJXUH  DQG LQ7DEOH  6LPLODUO\ WKHYLVLRQEDVHGPHDVXUHG
URXJKQHVV YDOXHV DUH WDEXODWHG LQ WDEOH DQG ILJXUH  VKRZV WKH FRPSDULVRQ RI YLVLRQ DSSURDFK YHUVXV FRQIRFDO
PLFURVFRSHPHWKRG
)LJ  7KHFDSWXUHGLPDJH FRUUHVSRQGLQJ'WRSRJUDSK\REWDLQHGE\2SWLFDOPHWKRGIRU('0
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9LVLRQ0HWKRG       
RI(UURU       
7KH7DEOH  IRU('0 VSHFLPHQ VKRZV WKDW WKH' URXJKQHVVYDOXHVREWDLQHG IURPRSWLFDOPHWKRG DUH LQ FORVH
DJUHHPHQW +RZHYHU LW LV REVHUYHG WKDW WKHUH PD\ EH D VOLJKW PHDVXUHPHQW HUURU RI  7KH HUURU LQ
PHDVXUHPHQW FDQ EH DWWULEXWHG WR UHVROXWLRQ RI WKH FDPHUD ,W LV DOVR IRXQG IURP WKH H[SHULPHQW WKDW DV WKH
URXJKQHVVRIWKHVSHFLPHQLQFUHDVHVWKHPHDVXUHPHQWDFFXUDF\LPSURYHV
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5RXJKQHVVXVLQJ9LVLRQDSSURDFK 6D 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5RXJKQHVVXVLQJ9LVLRQDSSURDFK 6T 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7KHSURSRVHGPHWKRGLVDQRYHO QRQFRQWDFWPHWKRGIRU'VXUIDFHURXJKQHVV SDUDPHWHUE\9LVLRQ DSSURDFK
7KHV\VWHPFDSWXUHVWKHLPDJHVRIWHVWVXUIDFHDQGFDOFXODWHV'VXUIDFHURXJKQHVVSDUDPHWHUVIURPWKHDOJRULWKPV
GHYHORSHG E\ XVLQJ 0$7/$% 7KHVH YDOXHV REWDLQHG E\ 9LVLRQ PHWKRG DUH FRPSDUHG ZLWK WKRVH REWDLQHG E\




:RUN UHSRUWHG LQ WKLV SDSHU IRUPV D SDUW RI D SURMHFW RQ ³,Q 3URFHVV (YDOXDWLRQ RI 6XUIDFH 5RXJKQHVV RI
&RPSRQHQWV LQ &RPSXWHU ,QWHJUDWHG 0DQXIDFWXULQJ´ 5HIHUHQFH 1XPEHU$,&7(5,)' 53632/,&<
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